INTRODUCTION {#s1}
============

Myofascial pain syndrome is a general muscle condition triggered by myofascial trigger points[@r1]^)^. The trigger points are said to be attributable to repetitive stress, lack of exercise, sleep disturbance, and joint problems and they are classified as being active or latent, depending on their clinical characteristics[@r2]^)^. Active trigger points refer to those points at which referred pain is triggered when a taut band is pressed, while latent trigger points refer to those points at which referred pain is triggered when direct pressure is applied[@r3]^)^. Latent trigger points may appear in persons with musculoskeletal pain and may lead to muscle weakness, restricted movement, distorted muscle movement patterns, stiffness and weakness of the affected muscle[@r4]^)^. Latent trigger points may develop into active trigger points over time[@r3], [@r5]^)^.

The sternocleidomastoid (SCM) muscle is a paired muscle in the superficial layers of the anterior portion of the neck, and it is one of the largest and most superficial cervical muscles. The function of this muscle is rotation of the head to the opposite side or oblique rotation of the head. It also flexes the neck[@r6]^)^, and it is a posture-maintaining muscle that plays important roles in maintaining balance between the head and the muscles at the rear of the neck, maintaining the stability of the head, and maintaining head postures[@r7]^)^. Among the neck muscles, the SCM induces the most co-contraction during maximal clenching of the temporomandibular joint[@r8]^)^. It acts in close coordination with the cervical muscles[@r9]^)^. Therefore, the SCM can be said to be a factor that may affect the range of motion of the temporomandibular joint (ROM of the TMJ) along with the muscles that move the chin.

Posture maintaining muscles such as the SCM muscle may be under excessive stress for a long time due to repetitive and habitual postures resulting in myofascial trigger points (MTrPs)[@r10]^)^. MTrPs are described as hyperirritable spots in skeletal muscle that are associated with palpable nodules in taut bands of muscle fibers[@r11]^)^. Trigger points form as a local contraction in a small number of muscle fibers in a larger muscle or muscle bundle[@r12]^)^. Therefore, pain may be triggered in posture-maintaining muscles such as the SCM due to MTrPs, resulting in not only problems in cervical spine movements but also restriction of the ROM of the TMJ.

Therefore, the purpose of this study was to identify the long-term effect on the myofascial pain at latent MTrPs and changes in the ROM of the TMJ when Kinesio taping[@r13]^)^ was applied to patients with latent MTrPs of the SCM muscle as a method that can be easily used to relieve pain in the musculoskeletal system and recover muscle functions to a normal level by strengthening weakened muscles.

SUBJECTS AND METHODS {#s2}
====================

Subjects
--------

This study was conducted with 42 males and females aged 20--30 years (male 17, female 25). Experienced physical therapists selected subjects with latent MTrPs in the SCM muscle. To examine latent MTrPs in the SCM muscle, the subjects lied on a treatment table in a supine position and their head in the direction opposite to the side of the affected SCM muscle. The trigger point diagnosis criteria was as follows; 1) palpable taut bands present in the skeletal muscles, 2) hypersensitive spots present in the taut bands, 3) palpable or visible local twitch on snapping palpation, and 4) referred pain triggered when a sensitive spot was palpated[@r11]^)^.

The minimum criteria for latent MTrPs identification in this study were, 1) palpable taut bands or nodules present in the skeletal muscles and 2) hypersensitive tender spots present in the taut bands in the skeletal muscles. These minimum criteria are the most reliable diagnostic criteria for MTrPs identification[@r14]^)^. Inclusion criteria for the subjects were presence of any latent trigger point in the left or right unilateral SCM muscle, restriction of the ROM of the TMJ, or crepitation or inconvenience during mastication. The exclusion criteria were presence of had any experience of trauma, any latent trigger point caused by the same reason, restriction of the ROM of the TMJ caused by any systematic disease such as arthritis, and treatment to release the SCM muscle or to relieve pain within several months before the time of examination.

The subjects were randomly divided into an experimental group that would receive Kinesio taping and a control group that would not receive Kinesio taping. In addition, the subjects were selected from among those who understood the purpose of this study and were capable of understanding and complying with the tester's instructions. All subjects understood the purpose of this study and agreed to participate in this research. All participants signed an informed consent form approved by the Institutional Review Board.

Methods
-------

As the pain in the latent MTrPs in the SCM muscle, the pain triggered when a taut band or nodule was palpated was measured. Pain intensity was measured using the visual analog scale (VAS) and the pressure pain threshold (PPT). The VAS was used to measure the pain triggered when the taut band or nodule was palpated. The VAS is a tool for measuring musculoskeletal pain with excellent reliability and validity[@r15]^)^. The VAS is usually a horizontal line 100 mm in length that divides pain into grades 0 to100 ranging from 0 for no pain to 100 for unbearable pain, and subjects are asked to indicate the pain they feel by indication a spot on the horizontal line.

The PPT is a tool valid and highly reliable in clinical studies of pain related to myofascial and musculoskeletal pain problems[@r16]^)^. After vertically placing a PPT on the belly of the patient's SCM muscle on the affected side, the tester gradually applied pressure to the belly at a pressure level of 0.2 lbs, and then held the pressure level for five seconds. At the moment when pain began, the tester paused and recorded the indicated pressure. The experiment was repeated three times, and the average of the measured values was used for the analysis value. The measurement unit was kg/cm^2^.

The ROM of the TMJ was measured in millimeters (mm) as the distance between the median clefts of the upper and lower teeth using a goniometry[@r17]^)^.

The control group received no intervention, and the experimental group received Kinesio taping on SCM muscle. Kinesio taping was applied to the SCM three times per week for two weeks. The subjects performed light SCM muscle stretching before attachment of the tapes and were instructed to leave the tape attached until the next treatment session. The Kinesio tape use in this study was 5 cm wide. To apply the tapes to the SCM, the subjects turned their head away from the side on which the tape was to be applied and bent their neck laterally in a sitting position, and the base of the tape was attached to the mastoid process. Thereafter, the tape was attached in a "Y-shape" to the clavicular portion and sternal portion[@r18]^)^. VAS, PPT, and ROM of the TMJ were measured in all subjects before and two weeks after the taping period.

Statistical analyses were performed using SPSS version 14 for Windows (SPSS Institute Korea, Seoul, South Korea), and the results are presented as the mean±SD. In order to analyze the changes in PPT and VAS score for pain intensity in the SCM muscle and in ROM of the TMJ between before and after the taping period, the paired t-test was used to examine the changes within each group, and an independent t-test was used for comparison among the two groups. Statistical significance was accepted for values of p\<0.05.

RESULTS {#s3}
=======

Twenty-three subjects were assigned to the experimental group, and 19 subjects were assigned to the control group. The general characteristics of the subjects are shown in [Table 1](#tbl_001){ref-type="table"}Table 1.Characteristics of subjectsControl group\
(n=19)Experimental group\
(n=23)All subjects\
(n=42)Female111425Male8917Age (year)22.8±3.223.3±2.723.1±3.0Weight (kg)59.9±13.761.3±12.261.2±12.4Height (cm)165.2±10.5167.5±11.9166.9±12.4. After applying Kinesio taping to the subjects with latent MTrps and restriction of the ROM of the TMJ, it was found that pain in the SCM muscle was relieved, as the VAS score and PPT decreased significantly (p\<0.01 and p\<0.05, respectively). The ROM of the TMJ increase significantly (p\<0.05). These results indicated that Kinesio taping was effective on pain triggered in latent MTrPs as a result from excessive stress on the SCM muscle and that as excessive stress on the SCM muscle decreased, the ROM of the TMJ also changed. On the other hand, the control group did not show any change between before and after the taping period. Comparison between the groups revealed significant differences in VAS and PPT scores, and in the ROM of the TMJ (p\<0.05) ([Table 2](#tbl_002){ref-type="table"}Table 2.Comparison of PPT, VAS and TMJ ROM within the group, between the groups, and between pre- and post-experimentGroupPre-experimentPost-experimentPPT (kg/cm^2^)11.39±0.151.39±0.5921.42±0.921.62±0.42^\*+^VAS14.5±2.44.9±2.525.10±2.081.95±1.82^\*\*^‡ROM (mm)140.5±6.240.9±3.5239.2±9.741.9±5.0^\*+^1: Control group, 2: Experimental group. ^\*^p\<0.05 significance difference in comparison to pre-experiment; ^\*\*^p\<0.01 significance difference in compared to the pre-experiment. ^+^p\<0.05 ignificance difference in comparison to control group; ‡p\<0.01 significance difference in compared to the control group).

DISCUSSION {#s4}
==========

This study was conducted to identify the long-term effect on myofascial pain and the ROM of the TMJ when Kinesio taping was applied to subjects with latent MTrPs in their SCM muscle. According to the study results, after applying Kinesio taping to the SCM muscle, the myofascial pain was relieved and the ROM of the TMJ increased.

Kinesio taping can be used to manage muscle strength, and its cutaneous afferent stimulation is said to be correlated with motor unit firing[@r19]^)^. It is a method that can be easily used to improve proprioception by increasing stimulation of the mechanoreceptors of the skin[@r20]^)^, relive pain, and recover muscle functions to a normal level by strengthening weakened muscles[@r13]^)^. In addition, Kinesio taping is said to be capable of affecting the fascia and lymph fluid flows, and thus it can be applied as the only method of relieving pain and promoting healing[@r21]^)^. Pain was relieved after Kinesio taping was applied to latent trigger points of the SCM muscle in this study. Application of Kinesio tape applied to latent trigger points resulting from continued stress, such as incorrect postures, is thought to have increased stimulation of the mechanoreceptors on the skin to improve proprioception and recover muscle functions to a normal level by strengthening the muscles weakened due to continued stress, thereby reducing the stress or tension imposed on the muscles and relieve pain from the latent trigger points.

Kinesio tape decreases muscle tone and alleviates pain by inducing constant relaxation and contraction of muscle through physical stimulation of cutaneous afferents and is effective in maximizing natural healing power by stimulating organs through muscles right under the skin or reciprocal innervation[@r22]^)^. As a result, when the latent trigger points were palpated after the taping period, the VAS scores, which were used to measure the pain intensity decreased quite significantly, and the PPT scores were significantly increased. The PPT is designed to diagnose soft-tissue tenderness and evaluate responses to treatment[@r23]^)^. The significant increases in PPT scores indicate that Kinesio taping alleviated pain and had positive effects on latent trigger point pain.

The SCM muscle is known to be involved in cervical spine movements as well as to be capable of affecting referred pain in the stomatognathic system or functional disorders[@r24]^)^. It is also known to play an important role in adjusting mandibular movements[@r8], [@r25]^)^. Head postures are maintained for head balance by the SCM muscle as well as many surrounding muscles. The position of the mandible and masticatory muscle tone may be affected by head postures[@r26]^)^, and excessive masticatory muscle tone may restrict the ROM of the TMJ[@r27]^)^. Therefore, latent trigger point in the SCM muscle may lead to head imbalance, which will in turn result in excessive masticatory muscle tone, restriction the ROM of the TMJ. According to the results of this study, pain in the SCM muscle was significantly relieved, and the ROM of the TMJ was significantly increased after the taping period. Therefore, the SCM muscle and masticatory muscle can be said to be closely correlated with each other.

Kinesio taping is thought to be an intervention method that can provide the same effects as soft-tissue massage[@r28]^)^, manual therapy[@r29]^)^, thermotherapy[@r30]^)^, which are methods for alleviating pain in myofascial trigger points, and that can be presented as a method of alleviating myofascial pain in MTrPs in clinics. Since it was identified that excessive SCM tension adversely affected the ROM of the TMJ, the present study revealed that the SCM muscle ha sn important role in restriction of the ROM of the TMJ. A Limitation of this study was the dispersion of the standard deviation for the VAS score, so further studies should be performed with many participants. In addition, since changes in head postures due to pain in the SCM muscle could not be checked in this study, more studies on the effects of the SCM muscle on head postures are considered necessary.
